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Description 



to 



This Invention relates to 3-[2-(mono- and dia!lcylamino)propyl]-UA44etrahYdro-5^ 
11 Jbenzopyrano[3Ac]pyridIn-5-ones and derivatives thereof, which have anticholinergic activity. The novel 
compounds are useful as bronchodilators. The present invention also relates to a process for producing the 
novel compounds, and to pharmaceutical compositions containing the novel compounds 
. ^f^T? 27629 ^ GB-^1455522 and GB-^-1531072 disclose various substituted and 
tSSSSZoSS^^ 8nd ^P'P^^P^y'H^Atetrahyd^^ 

formula **** ° f ^ praB6nt ,nventlon P rovf des a compound having the following general structural 



X 



is i 2 1 

rV. ^ X^S CH 3 >Y 



R - 

, 3 



NCH,CHN' 



SShUr 18 a hydro ? en o f »l alo 9 e n atom, an alkyl radical having from 1 to 6 carbon atoms, an alkoxv 
* from 1 %t^J£2Z5*f m 2 acetylamlno; R* is a hydrogen atom, an alkyl StS SSR 
,2 ,J . " at ? m f' or an alkoxv radical navin fl fr °m 1 to 6 carbon atoms; R 3 is a hvdroaen atom or 

Z SS ** ?K d,Ca ' hav !T5 from 1 10 6 <*>™: °r R 1 and Retaken togemerare^H 2 0-- 9 or R'and R 3 

provided that R 1 and R a are not both — OCH 3 when Y is H- 
30 ora pharmaceutically acceptable salt thereof. 

J^^^J^SSSS radicals R ' R2 and RS appear as R * and R ° but no 

ac re SSe r 2te 0 Ze , o? dS ^ *~ * ' Wh9r8,n "* is H; and P^aceutically 

Preferred individual compounds of the present invention are:— 
3-[2^dimemylamino)propylM,2,3,^^ 

J 2- d memy amlno)propylJ-U, 3 ^tetrahydro-5^ 
^er^^ 

compound having structural formula I in combination with a pharmaceutic lylSS? cS 9 
. n » J*, C0 TS in ? or . com P° si tion of the present invention may be used for treaSasthm^or bronchitis 
mammeT ' * 8dm,n,Sterin ° a " effactiva a ™unt of the compound or |^mS^t5!SSSS2 
The compounds of the invention having structural formula I: 



35 



one; 

40 



45 



50 



2 
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5 




wherein R\ R 2 , R 3 , X and Y are as defined above may be prepared by different procedures which are 
considered equivalent for purposes of the present invention. One such procedure involves the reaction of a 
compound of the following structural formula II: 



15 



20 




(II) 



25 with a primary amine of the formula H 2 NX under reducing conditions to produce a compound having the 
following structural formula III: 



30 




(III) 



This reaction proceeds most conveniently by first contacting the compound of formula II and the amine 
in a convenient solvent In the presence of a dehydrating agent, such as anhydrous calcium sulphate, to 
produce the corresponding imine. The so produced imine is isolated and treated with H 2 and a suitable 
catalyst such as Pt/C to produce compound of formula III. 

40 The compounds of formula III are themselves compounds of the present invention (I.e. compounds of 
formula I wherein Y is H) and may be converted into additional compounds of the present invention having 
structural formula I wherein X is defined above and Y Is CH3, C 2 H 8 , /7-C3H7, n-C 4 H 9 , or s-C 4 H 9 by known 
procedures. For example, a compound of formula III may be methylated by treatmentwith formaldehyde in 
the presence of a reducing agent such as sodium borohydride. Other alkylation procedures such as 

45 treatment with an alkanoic acid, ZC0 3 H (wherein Z Is an alkyl group containing one less carbon atom than 
the desired alkyl group being added), In the presence of sodium borohydride are also contemplated. 
Compounds of structural formula I wherein X and Y are both CH 3 may also be conveniently prepared 
directly from the compound of formula II by, for instance, treatment with (CH 3 ) 2 NH under reducing 
conditions, e.g. H 2 , Pd/C. Additional alkylation procedures will be familiar to those skilled in the art, and are 

so contemplated by the present invention. 

The compounds of structural formula II may be prepared from a compound having the following 
structural formula IV: 



55 



60 




(IV) 



by treatment with a 1-halo-2-propanone; 1-chloro-2-propanone Is preferred. This reaction proceeds 
conveniently in a non-reactive solvent such as methanol, preferably at reflux temperature, in the presence 
65 of an acid acceptor such as a tertiary amine, e.g. triethylamlne, 

3 
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The requisite compounds of structural formula IV are prepared by condensing a property substituted 
phenol having the following structural formula V: . 



70 




(V) 



75 



20 



with 4^xo-3-piperfdine-carboxylic acid, VI. This condensation is conveniently performed in concentrated 
sulphuric acid (preferably about 75% H^0 4 ) utilizing compound VI in the form of its methyl ester, 
hydrochloride, which is commercially available (e.g. from Aldrich Chemical Co., Milwaukee, Wl 53201 
U.S.A.). The phenols of structural formula V are either commercially available or may be prepared bv 
conventional procedures known to those skilled in the art. 

The intermediate of structural formula IV wherein R,=R 2 =R 3 =H (IV) is disclosed in GB— A-1 ,455,522 
example 2. The synthetic method described therein reports a 10% yield, but could not be consistently 
reproduced. This compound was successfully prepared according to the following reaction sequence. 



25 



30 



35 



0 NCH 2 Ph 
CH 2 Ph 



VI 1 



VII 



N — N 
I 

Ph 



40 



45 




IV f 



f^HCHjPh 



Ph 



VTII 



50 



The condensation between resorcinol (V') and 1-benzyl-3-carbethoxy-4-piperidone (VI') to produce 
compound VII is carried out in substantially the same manner as the condensation between compounds V 
a £r, ^™ cnbed ?b°ve. The compound VI' may be prepared as described In Beilstein 22 (2) 216. Those 
skilled in the art will recognize that other carbalkoxy groups may be present at the 3-position of VI' and that 
55 the same product VII will thereby be produced. Carbethoxy Is preferred. The reaction between VII and 5- 
chlorc-1-phenyl-1//.tetra2ole [Beilstein 26 (2) 197] is carried out in a convenient non-reactive solvent such 
as dimethylforrnamide or dim ethylsu If oxide in the presence of an acid acceptor such as sodium carbonate 
potassium carbonate, and the like. This reaction proceeds efficiently at a temperature of about 70— 100°C 
and js substantially complete in about 3 to about 10 hours. Compound VIII is converted to IV by reaction 
so with elemental hydrogen using standard procedures. For example, the reaction proceeds efficiently at 
room temperature in acetic acid at about 50 lbs/in 2 hydrogen pressure In the presence of 20% Pd/C The 
reaction is complete when hydrogen uptake ceases. Other hydrogenation procedures are considered 
equivalent for purposes of the reaction. In an alternate procedure, compound VIII may first be N- 
debenzylated by treatment with a catalyst such as Pd/C in a non-acidic medium such as methanol for 
65 example. The product of this reaction may then be treated with 



4 
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N N 

Ph 

hydrogen using substantially the same conditions described above for converting VIII into IV thereby 
to producing IV. 

The compounds of the invention display anticholinergic properties when tested by the following 
procedure: 

Conscious guinea pigs, six at a time, are put into a sealed chamber and exposed for 10 minutes to an 
aerosol of methachollne. Untreated animals or those treated with vehicle will collapse in 1.9 ± 0.1 minutes. 

is Groups of animals are injected Intraperitoneal^ with 25 mg/kg of test compound and exposed in the 
chamber under the same conditions. Compounds which prolong the collapse time past that of the control 
animals are considered active. Activity in this procedure indicates that the compound would be of use in 
treating those bronchospastic diseases such as asthma and bronchitis which have a high degree of 
cholinergic-mediated vagal tone. 

20 Utilizing the above test procedure, the following results were obtained for representative compounds 
of the invention. 




NCH 2 fK 



25 RlN^s^s^ OT 3 
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65 a^em 6 8 V3llJ8 > 1 lndlCat8S compound is more Patent as a bronchodilator than as an antisecretory 

The compounds of the Invention form pharmaceutical^ acceptable salts with organic and inorganic 
acids. Those skilled in the art will recognize that both mono and di salts may be prepared. Examples of 

so suitable adds for salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, 
salicylic, malic, fumaric, succinic, ascorbic, malelc, methanesulfonic, and the like. The salts are prepared by 
contacting the free base form with a sufficient amount of the desired acid to produce either a mono or di 
salt in the conventional manner. The free base forms may be regenerated by treating the salt form with a 
base. For example, dilute aqueous base solutions may be utilized. Dilute aqueous sodium hydroxide, 

65 potassium carbonate, ammonia, and sodium bicarbonate solutions are suitable for this purpose. The free 
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base forms differ from their respective salt forms somewhat In certain physical properties such as solubility 
in polar solvents, but the salts ae otherwise equivalent to their respective free base forms for purposes of 
the invention. • 
The compounds of the invention can exist in unsolvated as well as solvated forms, including hydrated 

s forms. In general, the solvated forms, with pharmaceutically acceptable solvents such as water, ethanol, 
and the like are equivalent to the unsolvated forms for purposes of the invention. 

The alkyl groups and alkoxy groups contemplated by the invention comprise both straight and 
branched carbon chains of from 1 to 6 carbon atoms. Representative of such groups are methyl, ethyl, 
isopropyl, pentyl, 3-methylpentyl, methoxy, ethoxy, propoxy, 1 -ethyl butoxy, pentoxy, and the like. 

10 The term halogen is .intended to include fluorine, chlorine, bromine, and iodine. 

The compounds of the invention comprise an asymmetric carbon atom which is marked {*) In the 
structural formula I above. The pure D isomer, pure L isomer, as well as mixtures thereof are contemplated 
by the invention. Additional asymmetric carbon atoms may be present in a substituent such as an alkyl 
group. All such isomers as well as mixtures thereof are Intended to be included In the invention. 

is The compounds of the Invention can be prepared and administered in a wide variety of oral and 
parenteral dosage forms. Sprays for both oral and nasal administration are also contemplated. It will be 
obvious to those skilled in the art that the following dosage forms may comprise as the active component, 
either a compound of formula I, or a corresponding pharmaceutically acceptable salt of a compound of 
formula I, or a mixture of such compounds and/or salts. 

20 For preparing pharmaceutical compositions from the compounds described by this invention, inert, 
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations include powders, 
tablets, dispersable granules, capsules, cachets, and suppositories. A solid carrier can be one or more 
substances which may also act as dilutents, flavoring agents, solubillzers, lubricants, suspending agents, 
binders, or tablet disintegrating agents; it can also be an encapsulating material. In powders, the carrier is a 

25 finely divided solid which is an admixture with the finely divided active compound. In the tablet the active 
compound is mixed with carrier having the necessary binding properties In suitable proportions and 
compacted In the shape and size desired. The powders and tablets preferably contain from 5 or 10 to about 
70 percent of the active ingredient Suitable solid carriers are magnesium carbonate, magnesium stearate, 
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium carboxymethyl 

30 cellulose, a low melting wax, cocoa butter, and the like. The term "preparation" is intended to include the 
formulation of the active compound with encapsulating material as carrier providing a capsule in which the 
active component (with or without other carriers) is surrounded by carrier, which is thus in association with 
it. Similarly, cachets are included. Tablets, powders, cachets and capsules can be used as solid dosage 
forms suitable for oral administration. 

35 Liquid form preparations include solutions, suspensions and emulsions. As an example may be 
mentioned water or water- propylene glycol solutions for parenteral injection. Liquid preparations can also 
be formulated In solution in aqueous polyethylene glycol solution. Aqueous solutions suitable for oral use 
can be prepared by dissolving the active component In water and adding suitable colorants, flavors, 
stabilizing, and thickening agents as desired. Aqueous suspensions suitable for oral use can be made by 

& dispersing the finely divided active component in water with viscous material, i.e., natural or synthetic 
gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other well-known suspending agents. 

Preferably, the pharmaceutical preparation is in unit dosage form. In such form, the preparation is 
subdivided into unit doses containing appropriate quantities of the active component. The unit dosage 
form can be a packaged preparation, the package containln discrete quantities of preparation, for example, 

45 packeted tablets, capsules and powders In vials or ampoules. The unit dosage form can also be a capsule, 
cachet, or tablet itself or it can be the appropriate number of any of these packaged forms. 

The quantity of active compound in a unit dose of preparation may be varied or adjusted from 1 mg to 
100 mg according to the particular application and the potency of the active Ingredient. 

In therapeutic use as agents for treating asthma and bronchitis, the compounds utilized in the 

so pharmaceutical method of this invention are administered at the Initial dosage of about 0.5 mg to about 5 
mg per kilogram dally. A daily dose range of about 2.0 mg to about 20 mg per kilogram Is preferred. The 
dosages, however, may be varied depending upon the requirements of the patient the severity of the 
condition being treated, and the compound being employed. Determination of the proper dosage for a 
particular situation is within the skill of the art Generally, treatment is initiated with smaller dosages which 

55 are less than the optium dose of the compound. Thereafter, the dosage is increased by small increments 
until the optimum effect under the circumstances is reached. For convenience, the total daily dosage may 
be divided and administered in portions during the day if desired. 

The following nonlimiting examples illustrate the inventors' preferred methods for preparing the 
compounds of the invention. 
eo Examples 1 to 37, 82 and 83 refer to the preparation of intermediates whilst Examples 38 to 81 refer to 
the preparation of compounds of the invention. 
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Example 1 

1,2,3ATetrahydro-5/^1^)bera^ hydrochloride. 

A mixture of 3,4-methylenedioxyphenol (125 g, 0.91 moles) and methyl 4-oxo-3-piperidinecarboxylate 
hydrochloride (125 g, 0.65 moles) is cooled in ice and treated over one hour with 600 ml of 72% sulfuric 
5 acid. The mixture is then stirred at room temperature for 64 hours. Ice/water (1.0 kg) Is added, followed by 
cone, ammonium hydroxide, until the pH of the mixture is 9.0. The crude product is filtered, stirred briefly in 
2.5% aqueous sodium hydroxide (1.0 I), and reflltered. Several recrystallizations from dilute aqueous 
hydrochloric acid yielded the product (86.2 g) as the hydrochloride, mp 258— 259°C. 

70 Example 2 

1 ,2,3,4Tetrahydro-7,8-d!methoxy-5//-[1 lbenzopyrano[3,4-c]pyridin-5-one hydrochloride. 

Prepared by the method described in Example 1, except that the 2,3-dlmethoxyphenol (42.0 g, 0.27 

moles) is added in portions to a cooled mixture of the piperidone (303 g, 0.15 moles) and 75 ml of cone. 

sulfuric acid. Recrystallization from methanol with the addition of gaseous hydrogen chloride yielded the 
is product (18.6 g) as the hydrochloride, mp 265— 267^. 

Example 3 

lASATetrahydro-SAIO-trimethoxy-S/Z-IllbenzopyranoO^Jpyridin-S-one hydrochloride. 

Prepared by the method described in Example 1 from 3,4,5-trimethoxyphenol (25 g, 0.14 moles) and 
20 methyl 4-oxo-3-piperfdinecarboxylate hydrochloride (18.8 g, 0.097 moles). Recrystallization from dilute 
aqueous hydrochloric acid yielded the product (17.5 g) as the hydrochloride, mp 232— 234T. 

Example 4 

1,2A4-Tetrahydro-8^-dimethyl-5/y-[1]benzopyrano[3Ac]pyrldin-5-one. 
25 Prepared by the method described in Example 1 from 3,4-dimethylphenol (10.0 g, 0.082 moles) and 
methyl 4-oxo-3-piperidinecarboxylate hydrochloride (11.3 g, 0.058 moles). Recrystallisation from 2- 
methoxyethanol yielded the product (11.2 g), mp 172— 174°C. 

Example 5 

3o 1,2A4-Tetrahydro-12//-naphthot2',1':5,6]pyranol3^-clpyridin-12-one. 

Prepared by the method described in Example 1 from 1-napthol (10.0 g, 0.069 moles) and 4-oxo-3- 
piperidinecarboxylate hydrochloride (9.6 g, 0.05 moles). Recrystallization from 2-propanol/N,N- 
dimethylformamide yielded the product (3.7 g), mp 227— 230°C. 

35 _ Example 6 

1,2,3ATetrahydrcH8-{1-methyle^ 

Prepared by the method described in Example 1 from 3-isopropy I phenol (150 g, 0.66 moles) and 4-oxo- 

3- pfperidinecarboxylate hydrochloride (114 g, 0.59 moles). Recrystallization from dilute aqueous 
hydrochloric acid yielded the product (46.6 g) as the hydrochloride, mp 257— 261°C. 

Example 7 

1 ,2£,4-Tetrahydro-8,9^imethoxy-5//-[1 Jbenzopyrano[3,4-c|py ridin-5-one 

Prepared by the method described in Example 1, except that the 3,4-dimethoxy phenol (61.5 g, 0.40 
moles) is added in one portion to an ice-cooled mixture of ethyl 4-oxo-3-piperidinecarboxylate 
45 hydrochloride (75 g, 0.36 moles) and 200 ml 72% sulfuric acid. Recrystallization from acetonitrile yielded 
the product (71 g), mp 186— 188°C. 

Example 8 

l^^^-Tetrahydro-S-methoxy-SW-IllbenzopyranoP^-cIpyridin-S-one . 
so Prepared by the method described in Example 1 from 3-methoxyphenol (16 g, 0.1 26 moles) and methyl 

4- oxo-3-piperidinecarboxylate hydrochloride (25 g, 0.129 moles). Recrystallization from ethanol gave the 
product (10.43 g), mp 179— 183°C. 

Example 9 

55 8-EthyM^ r 4-tetrahydro-5//-I1)benzopyrano[3,4-c]pyridin-5-one. 

Prepared by the method described in Example 1 from 3-ethylphenol (12^ g f 0.1 moles) and methyl 4- 
oxo-3-piperidinecarboxylate hydrochloride (193 g, 0.1 moles). The crude material is washed with water 
and dried to give the product (6.6 g), mp 80— 85°C. 

50 Example 10 

8-Phenyl-1A3^-tetrahydro-5//-[1]benzopyrano[3,4-c)pyridin-5-one. 

Prepared by the method described In Example 1 from 3-phenylphenol (17 g, 0.1 moles) and methyl 4- 
oxo-3-piperidinecarboxylate hydrochloride (19.3 g, 0.1 moles). The crude material is washed with water 
and dried to give the product (15 g), mp 250— 270°C. 

65 
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Example 11 

8-(1,1-D!methylethyl)-1^^Atetrahydro-5//-[1]benzopyrano[3,4K:]pyr!din-5K)ne. 

Prepared by the method described in Example 1 from 3-t-butylphenol (15 g, 0.1 moles) and methyl 4- 
oxo-3-piperidinecarboxylate hydrochloride (193 g, 0.1 moles). Recrystallization from ethyl acetate gave the 
5 product (14.7 g), mp 181— 186°C. 

Example 12 

1 ,2^ATetrahydro-8-hydroxyT3-(pheny1methyl)5//41]benzopyranoI3,4-clpyrldin-5-orie. 

Prepared by the method described in Example 1 from resorcinol (22 g, 0.2 moles) and 1-benzyl-3- 
io carbethoxy-piperidone hydrochloride (59.6 g, 0.2 moles). The product (55 g) is converted to 1,2,3,4- 
tetrahydro-3Mphenylmethyi)-8-[(1^ [3,4-c]pyridin-5-one 
without further purification. 

Example 13 

is l,2,3.4-Tetrahydro-8-methyl-5//-[1 ]benzopyrano{3,4-c]pyridin-5-one. 

An 80% sulfuric acid solution (80 ml) Is stirred and cooled to 5°C In an acid bath and 3-methyl phenol 
(10.8 ml, 0.10 moles) is added, followed by methyl-4-oxo-3-piperidine carboxylate hydrochloride (20.0 g, 
0.10 moles). The mixture is allowed to warm gradually to room temperature. After 48 hours the solution Is 
poured into Ice water (400 ml) and stirred until a crystalline precipitate forms. Concentrated ammonium 

20 hydroxide is added until the mixture is strongly basic. After one hour the precipitate is filtered off, nnsed 
with concentrated ammonium hydroxide, then water, and dried. Recrystallization from acetonitnle gave 
the product (4.5 g), mp 128—130^. 

Example 14 

25 l^^ATetrahydro-S-methyl^-nitro-S/y-IllbenzopyranoIS^lpyridin^ne. 

A stirred suspension of 1,2^Atetrahydro-8-methyl-5//-{1^]benzopyrano[3 r 4-clpyndin-5-one (10.0 g, 
0.046 moles) in water (10 ml) is cooled in an ice bath. Concentrated sulfuric acid (25 ml) Is added, followed 
after 15 minutes by the dropwise addition of concentrated nitric acid (12 ml). The ice bath is removed and 
the mixture allowed to warm to room temperature. After 48 hours the mixture Is poured over crushed ice, 

30 stirred, and made strongly basic by the addition of concentrated ammonium hydroxide. The precipitated 
product Is filtered off, rinsed with water and dried. Recrystallization from acetonitrile gave the product 
(8.7 g), mp 197— 199°C 

Example 15 

35 1 ,2,3,4-Tetrahydro-8-methoxy-9-nitro-5/y-[1 lbenzopyrano[3,4-c]pyridin-5-one. 

1,2^,4.Tetrahydro-8-methoxy-5/y-[1,3]benzopyrano[3,4-c]pyridin-5-one (1.0 g) is dissolved in a mixture 

of concentrated sulfuric acid (3 ml) and water (2 ml). The resulting solution is cooled in an ice bath and 

concentrated nitric acid (1 ml) is added. The reaction mixture is stirred at room temperature for 20 hours. 

The reaction mixture is poured over ice and made basic with aqueous ammonium hydroxide solution. The 
40 product is filtered off and washed with water. Recrystallization from ethanol gave the product (535 mg), mp 

200— 205°C (dec). 

Example 16 

9-Amino-1,2^,4-Tetrahydro-8-methyl-5//-[1]benzopyrano[3,4-c]pyridin-5-one. 

45 A solution of I^^Atetrahydro-a^methyl^nltro-SMI ,3Ibenzopyrano[3,4-c]py ridln-5-one (6.0 g, 0.023 
moles) in N^-dlmethylformamide (100 ml) and methanol (50 ml) is hydrogenated at 72,52 Pa (50 psi) In the 
presence of Raney Nickel (0.5 g) at room temperature for 20 hours. Additional Raney Nickel (0.5 g) in N,N- 
dimethyiformamide (50 ml) is then added, and hydrogenation resumed until hydrogen uptake ceases. The 
catalyst is filtered off and rinsed with warm N,N-dlmethylformamide. The filtrate is concentrated under 

so reduced pressure and filtered to afford the product (4.3 g), mp 283— 284°C. 

Example 17 

9-Amino-1^^,4-tetrahydro-8-methoxy-3-(2-oxopropyl)-5/y-[1]benzopyrano[3,4^]pyridin-5-ona 

1^^,4-Tetrahydro-8-methoxy-9-nitro-5W-[1]benzopyrano[3,4-clpyrIdin-5-one (13.0 g) In N,N- 
55 dimethylformamide (130 ml) is hydrogenated over Raney Nickel (2 g). The Raney Nickel Is filtered off. The 
solvent is evaporated to give a light brown solid. The solid is triturated with methanol, washed with 
methanol, and dried to give the product (8.2 g), mp 178— 180°C. 

Example 18 

60 9-Chloro-1,2,3,4-tetrahydro-8-methyl-5/y-[1]benzopyrano[3,4-c]pyridIn-5-one. 

Concentrated hydrochloric acid (8 ml) is added to a stirred suspension of 9-amino-1,2,3,4-tetrahydro-8- 
methyl-5tf-[1]benzopyrano[3,4-clpyridin-5-one (1.5 g, 0.0065 moles) In water (5 ml). The solution Is cooled 
to -5°C and a solution of sodium nitrite (0.45 g, 0.0065 moles) in water (4 ml) is added dropwise. After 15 
minutes the mixture Is added to a solution of freshly prepared cuprous chloride (0.8 g, 0.008 moles) in 20% 

65 HCI (8 ml) and stirred for 15 minutes. The suspension is warmed on the steam bath for one hour, allowed 
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to cool, and 10% aqueous potassium carbonate is added until the mixture Is basic The precipitate is filtered 
off, rinsed with water, dissolved in warm dilute hydrochloric acid, filtered, and repredpftated by the 
addition of concentrated ammonium hydroxide. The precipitate Is filtered off, rinsed with water, and dried. 
Recrystallization from ethyl acetate gave the product (0.8 g), mp 184— 185°C. 

Example 19 

1,2,3,4-Tetrahydro^^Imethoxy^2K^^ 

A mixture of 1^,4-tetrahydro^^Kiimemoxy.5^1]berTOpyrano[3/^Ipyridin-.5-one (26.1 mg, 1.0 
mole), 1«chloro-2-propane {170 g, 1.8 moles), and triethylamine (130 g, 1.3 moles) in 3.5 I of methanol is 
stirred at reflux for 40 hours. After cooltng, the crude product is filtered, stirred briefly in cold water (1.0 1), 
and reflltered. Recrystallization from methanol/N,N-dimethylformamide yielded the product (228 g), mp 



Example 20 

is lA3r4Tetrahydro^r(2<>xopropyl)-5^ 

Prepared by the method described in Example 19 from 1,2,3,4-tetrahydro-5/£ 
[1^Jben2odioxolo[5',6':5,6]pyrano[3 r 4^)pyridin-5-one (56.3 g, 0.20 moles). Recrystallization from 2- 
methoxyethanol/water yielded the product (30 g), mp 167— 170°C. 

20 Example 21 

1 A3ATetrahydro-7,8-dimeth^ 

Prepared by the method described in Example 19 from 1,2,3,4-tetrahydro-7,8-dimethoxy-35//- 
[1 Jbenzopyrano[3,4-c]pyridin-5-one (6.3 g, 0.021 moles). Recrystallization from absolute ethanol yielded the 
product (4.6 g), mp 145— 147°C. 



25 



Example 22 



1,2,3,4-Tetrahydro^,9<limethoxy^ 

A mixture of 1A3ATetrahydro-8^dlmethoxy-5//-t1Jbenzopyrano[3,4-c|pyridin-5-one (30 g, 0.13 
moles), 1-chloro-2-propanone (23.6 g, 0.25 moles), and triethylamine (27.3 g, 0.27 moles) in 550 ml of 

30 absolute ethanol is stirred at reflux for 21 hours. The reaction mixture is evaporated, and the residue is 
partitioned between dichloromethane (700 ml) and water (500 ml). The two-phase mixture is made basic 
with cone, ammonium hydroxide, the layers are separated, and the aqueous phase is extracted with fresh 
dichloromethane. The combined organic layers are backwashed with water, dried over sodium sulfate, and 
evaporated. Recrystallization of the residue from absolute ethanol yielded the product (23.5 g), mo 

35 136— 138°C. . K 

1 oo * -r , - Example 23 

mber^S^ ^ n J? 3 " 1 ? 16 , 22 from 1^,4.tetrahydro^Air>trimethoxy.5//- 

40 prfdu^ (1ft0 9 ' a031 m ° ,esK Rec ^^tion from ethanol/hexane yielded the 

Example 24 

as ni J repared b X *• me * od described in Example 22 from 1.2^/Hetrahydro-«-{1.methvletrivl)-5//- 
o^f^f'™^^™ m ° 9 ' a097 m ° ,es) - R«*Y*a'"»t'on from 95%lthTno7S Y ed *e 



product (12.4 g), mp 76— 79°C. 

Example 25 

^SATetrahydr^^-oxopropyl)-^-^ 

u.? P r^ B ^ y the method Ascribed in Example 22 from 1.2,3 4-tetrahvdro-12- 



ethanol yielded the product (11.8 g), mp 142— 145°C. 

Example 26 



example zt> 

55 1,2,3 4-Tetrahydro^ 

60 

at , Example 27 

W 4-Tetrah Y drc^methyl-9-n^ 

mbSy^ 

• 2-propanone (0.7 g. 0.008 moles). Recrys&lization from ££& ^Ve^lT^t^^ 
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Example 28 

9^hloro-1,2,3^tetrahydro^-methyl^ 

Prepared by the method described In Example 26 from 9<hloro-1,2,3,44etrahydro-8-methyl-5/£ 
[1)benzopyrano[3,4-c]pyrldin-5-one (1.6 g, 0.006 moles), triethylamlne (1 ml, 0.007 moles) and 1~chloro-2- 
s propanone (0.57 g, 0.006 moles). Recrystalllzatlon from Isopropanol gave the product (0.5 g), mp 
172— 175°C 

Example 29 

1 ^^Tetrahydro-S-methoxy-^ 

Prepared by the method described in Example 26 from 1,2,3,44etrahydro*methoxy-5tf- 
w [1]benzopyrano[3,4~clpyridin-5-one {3.46 g, 0.015 moles) and 1-chloro-2-propanone (2.0 g, 0.022 moles). 
Recrystallization from methanol gave the product (2.37 g), mp 123— 125°C. 

Example 30 

1 ,2,3,4-Tetrahydro^methoxy-9-nito 
is Prepared by the method described in Example 26 from 1,2,3,4-tetrahydro^-methoxy-9-nitro-5tf- 
[1Jbenzopyrano[3,4-c)pyridin-5-one (5,52 g, 0.02 moles) and 1-chloro-2-propanone (3.5 g, 0.038 moles). 
Recrystallization from methanol gave the product (5.7 g), mp 222— 225°C. 

Example 31 

20 I^^Tetrahydro-S^-oxopropyD-SW-dlbenzopyranofS^-clpyridin-S-one. 

Prepared by the method described in Example 26 from 1,2,3,4-tetrahydro-5#-[1]benzopyrano- 
[3,4-cjpyridin-5-one (5.14 g, 0.025 moles), triethylamine (3.8 g, 0.027 moles), and 1-chloro-2-propanone 
(2.5 g, 0.027 moles). Recrystallization from ethanol gave the product (3.8 g), mp 128— 130°C. 

25 Example 32 

9-Amino-1,2^,4-tetrahydro^-methyl-3^2-oxopropyl)-W-[1lbenzopyrano[3,4-c)pyr!din-5-one. 

A solution of 1,2^,4-tetrahydrch8-methyl-9-nitro-3-(2-oxopropyl)-5/y-[1]benzopyrano[3,4-c]pyridln-5- 

one (17.2 g, 0.054 moles) in N,N-dlmethylformamide (300 ml) is hydrogenated at 72.52 Pa (50 psl) at 24°C in 

the presence of Raney Nickel until the required amount of hydrogen has been taken up. The catalyst is 
30 filtered off and rinsed with hot N,N-dirnethylformamide until free of organic material. The filtrate is slightly 

concentrated and cooled to give the product (10.9 g), mp 196— 198°C. 

Example 33 

9-Amino-1,2,3,4-tetrahydrch8-methoxy-^ 
35 Prepared by the method described for Example 32 from 1 / 2,3,4-tetrahydro-8-methoxy-9-nitro-3-(2-oxo- 
propyl)-5//-[1]benzopyrano[3,4-c]pyridin-5-one (13 g). The crude solid is washed with methanol to give the 
product (8.2 g), mp 178— 180°C. 

Example 34 

40 N-[1A4,5-Tetrahydro-8-methoxy^ 

9-Amino-1,2,3,4-tetrahydro-8^ethoxy^ ( 5 - 5 9) 

Is dissolved in water (50 ml) and concentrated hydrochloric acid (4 ml). The solution is heated to 50°C. 
Acetic anhydride (2.4 ml), sodium acetate (3.0 g) and water. (10 ml) are added. The reaction mixture is 
stirred for 10 minutes, cooled In an ice bath and made basic with ammonium hydroxide solution. The solid 

45 is filtered, washed with water and dried to give the product (3.03 g), mp 210— 215°C. 

Example 35 

/V-[i;3,4,5-Tetrahydro-8-methyl-^^ 

Prepared by the method described for Example 34 from 9-amino-1,2^,4-tetrahydro-8-methyl-3-(2-oxo- 
so propyl)-5r7-[1]benzopyrano[3,4-c)pyridin-5-one (1.4 g, 0.005 moles). Basic work-up gave a crystalline 
precipitate which was filtered off, rinsed with water, and dried. Recrystallization from methanol gave the 
product (1.1 g), mp 236°C (dec.). 

Example 36 

55 1 f 2 / 3,4-Tetrahydro-8,9-dlhydroxy-3-(2-oxopropyl)-5W-[1]benzopyrano[3,4-cJpyrldln-5-one hydrobromide. 
A solution of 1^^ r 4-tetrahydro-8,9-dimethoxy-3-(2-oxopropyl)-5H-[1]benzopyrano[3,4-c)pyridin-5-one 
(5.0 g, 0.016 moles) in 40 ml of 48% aqueous hydrobromic acid is stirred at reflux for 16 hours. The mixture 
is cooled, and the precipitated product is filtered and washed several times with cold acetone. The product 
(5.7 g, mp 280°C dec.) is used as an intermediate without additional purification. 

50 

Example 37 

1,2,3,4-Tetrahydro-8^-diethoxy-3-(2-oxopropyl)-5//-[1]benzopyrano[3 l 4-c]pyrldln-5-one. 

A mixture of 1^^,4-tetrahydro-8,9-dihydroxy-3-(2K>xopropyl)-5H-[1)benzopyrano[3,4-clpyridin-5-one 
hydrobromide (108 g, 0.29 moles), potassium carbonate (155 g, 1.12 moles), and diethyl sulfate (1 18 g, 0.76 
65 moles) in 2.5 I of acetone is stirred at reflux for 21 hours. Additional diethyl sulfate (59 g, 0.38 moles) is 
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added, and the mixture is heated for an additional 30 hours. The cooled mixture is filtered and the filter cake 
is digested twice in hot acetone (500 ml) and refiltered. The combined filtrates are evaporated, and the 
residue Is distributed between dlchloro methane {1500 ml) and water (750 ml). The organic layer is 
separated, washed 4 times with 15% aqueous sodium hydroxide {750 ml), dried over sodium sulfate, and 
s evaporated. The residue is recrystallfeed as the free base from methanol and washed with cold hexane to 
yield the final product {36.3 g), mp 146— 148°C. 

Example 38 

3-t2-{Dimethylamino)propylM ^,4-tetrahydro^^-dimethoxy-Wl lbenzopyranol3,4-c)pyridin-5-one dl- 
io hydrochloride. 

A mixture of 1,2A44etrahydro^,9^imethoxy-3^^ 

(72.5 g, 0.23 moles), dimethylamlne {112 g, Z48 moles), and acetic acid (2.5 ml) in 400 ml of methanol is 

rocked at room temperature for 20 hours. Hydrogenatlon catalyst (3.8 g of 10% palladium on charcoal) is 

added, and the mixture is hydrogenated (90°C, 6236 Pa, i.e. 4300 psi) for 6 hours. The catalyst is removed by 

filtration and the filtrate is evaporated. The residue is dissolved in hot methanol or ethanol, and the solution 

is treated with excess gaseous hydrogen chloride and filtered hot After addition of warm diethyl ether to 

the hot filtrate, cooling yielded the product as the dihydrochloride, which is filtered and washed with cold 

acetone. A second recrystallization as above yielded the final product (39.1 g), mp 201— 205°C. 

20 Example 39 

2- [2^Dimethylamino)propyll-1,2,3^ 
dihydrochloride. 

Prepared by the method described in Example 38 from 1^Atetrahydro-2-(2-oxopropyl)-12//- 
naphtho[2M':5,6)pyrano[3Ac]pyrldin-12-one (8.2 g, 0.027 moles) and dimethylamine (8.0 g, 0.18 moles). 
Recrystallization. from methanol followed by treatment with gaseous hydrogen chloride yielded the 
product as the dihydrochloride. A second recrystallization from water/dioxane yielded the final product 
(3.7 g), mp 254— 257°C K 

Example 40 

30 3-[2^Dfmethylamino)propyll-1,2,3^ 
dihydrochloride. 

Prepared by the method described in Example 38 from 1^,4-tetrahydro-7,8-dimethoxy-3-(2- 
oxopropyl)-5/H1]berizopyrano[3,4-c]pyridin-5-one (11.4 g, 0.036 moles) and dimethytamine {12.0 g, 0.27 
moles). After conversion to the dihydrochloride salt in methanol, the product is recrystallfeed from ethanol/ 
35 N,N-dimethylformamide to yield 2.7 g, mp 193— 197°C. 

Example 41 

3- [2^fmemylamino)propyiH,2,3,4-tetrah^ 
Prepared by the method 'described in Example 38 from U,3,4-tetrahydro-8,9-dimethyl-3-{2- 

oxopropyl)-5H-[1]benzopyrano[3,4-c|pyridin-5-one (7.3 g, 0.026 moles) and dimethylamine (10.0 g, 0.22 
moles). Several recrystallizations from acetonitrile yielded the product as the free base {0.7 g) mp 
105— 107°C. 
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Example 42 

45 3-t2-(Dimethylamino)prop^^ 
dihydrochloride. 

Prepared by the method described in Example 38 from 1,2^,4-tetrahydro-8,9,10-trimethoxy-3-{2- 
oxopropyl)-5H.[1]benzopyrano[3,4-c]pyridin-5-one (9.9 g, 0.029 moles) and dimethylamine (1.4 g, 0.030 
moles), except that the reaction solvent is 2-methoxyethanol. The residue after catalyst removal and 
so evaporation is partitioned between dichloromethane and dilute aqueous base. After conversion to the 
^hydrochloride in ethanol, recrystallization from ethanol/N,N-dimethylformamide yielded the final product 
(0.50 g), mp 218 — 224°C. 

Example 43 

55 3-[ 2 ^ D, 'm5Wamino)propyl^^ 
dihydrochlonde. 

m oiC repa, S d b X rS?l me ! hod describ *d Example 38 from 1 r 2,3,4-tetrahydro-3^oxopropyl).5H- 
[1,3]benzodioxolo[5 ,6':5,61pyrano[3,4H:]pyridin-5-one (1 1.6 g, 0.039 moles) and dimethylamine (20 g, 0.44 
moles). The product is converted to the dihydrochloride with gaseous hydrogen chloride in methanol. 
50 Additional recrystallization from aqueous methanol yielded the final product (2.7 g), mp 236°C (dec.). 

Example 44 

^[2-(Dimethylamino)propyl]-1,2^ 
dihydrochloride. 

65 Prepared by the method described in Example 38 from 1,2,3,4-tetrahydro-8,9-diethoxy-3-{2- 
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oxopropyl)-5H-[1]benzopyrano[3 r 4-c)pyrldln-5-one (35.9 g, 0.10 moles) and dimethylamine {50 g, 1.11 
moles). The product Is converted to the dihydrochloride with gaseous hydrogen chloride in methanol. An 
additional recrystalllzatlon from methanol/diethyl ether yielded the final product (6,8 g), mp 210°C (dec). 

5 Example 45 

' 3~[2-{Dimethylarnino)propyl]-1 ,2,3 ,4-tetrahydro-8-methoxy-5//-[1 l-benzopyrano[3,4-c]pyridin-5-one 
dihydrochloride. 1% 
Prepared by the method described for Example 38 from 1,2,3,4-tetrahydro-8-methoxy-3-(2-oxopropyl)- 
5H-[1]benzopyrano[3,4-c]pyridin-5-one (2.12 g, 0.0074 moles) and dimethylamine (3.0 g, 0.07 moles). 

'0 Recrystallization from ethanol gave the product (2.05 g), mp 240— 245°C. 

Example 46 

3-[2-(Dimethylamlno)propylM;2,3,4^ 

Prepared by the method described for Example 38 from 1,2;3,4~tetrahydro-8-methyl-3^2-oxopropyl^ 
'5 5tf-[1]benzopyrano[3Ac]pyridin-5-one (2.0 g, 0.007 moles) and dimethylamine (5 g, 0.111 moles). 
Recrystallization from ethanol gave the product (1.2 g) as the dihydrochloride 10:7 hydrate, mp 224°C. 
(dec). 

Example 47 

20 3-[2-(Dimethylamino)propyl]-1,2,3Atetrahydro-5//-[1]-benzopyrano[3,4-c]pyridin-5-one. 

Prepared by the method described for Example 38 from 1,2,3,4-tetrahydro-3-(2-oxopropyl)-5//- 
{1)benzopyrano[3,4-clpyridin-5-one (3.0 g, 0.012 moles) and dimethylamine (3 g, 0.067 moles). The product 
was obtained as the dihydrochloride 10:7 hydrate, mp 241 °C. (dec.). 

25 Example 48 

N-[3-(2-Dimethylamino)propylM,3,4,5^etrahy 

yl]acetamide. _ o 

Prepared by the method described for Example 38 from N-[1,3^,5-tetrahydro-8-methoxy-5-oxo-3-(2- 
oxopropyl)-2//-[1]benzopyrano[3,4-c]pyrldln-9-yl]acetamIde (2.7 g, 0.0078 moles) and dimethylamine (3.0 
30 g, 0.067 moles). Recrystallization from ethyl acetate gave the product (1.7 g), mp 168— 172°C. 

Example 49 

fr[2-(Ethylamfno)propyl]-1,2,3,4-tetrahydro^^ 

dihydrochloride. r ^ 
35 A mixture of 1 / 2,3,4-tetrahydro^,9-dimethoxy-3-(2K>xopropyl)-5A/-benzopyraru)[3 # 4H:]pyridin-5HDne 

(95.3 g, 0.30 moles), ethylamine (26.8 g, 0.60 moles), anhydrous calcium sulfate (65 g, 0.48 moles), and 

glacial acetic acid (3.0 ml) in 3300 ml of tetrahydrofuran is shaken overnight at 40° in a pressure reactor. The 

reaction mixture is filtered, and the filtrate Is hydrogenated over platinum/charcoal (10.0 g catalyst, -25°, 

72.52 Pa, i.e. 50 psi) for 48 hours. The catalyst is removed by filtration, and the filtrate is evaporated. The 

40 residue is dissolved in hot absolute ethanol, and the solution is treated with excess gaseous hydrogen 

chloride, filtered hot, and the filtrate is treated with warm diethyl ether. Cooling gave the product as the 

dihydrochloride salt, which is filtered and washed with cold acetone. A second recrystallization as above 

yielded the final product (75.5 g) mp 210°C (dec.). 

45 Example 50 

3-[2-(Ethylamino)propyl]-1,2,3,4-teto^ 

Prepared by the method described in Example 49 from 1,2,3,44etrahydro-7,8-dimethoxy-3-{2- 
oxopropyl)-5H-benzopyrano-[3,4-cl-pyridin-5-one (49.6 g, 0.16 moles) and ethylamine (21.2 g, 0.47 moles). 
Recrystallization from ethyl acetate/hexane yielded the product (30.7 g) as the free base, mp 125— 127°C. 

SO 

Example 51 

3-[2-(Ethylamino)propylM^,3,4-tetrahydro-5W-t1Jbenzopyrano[3,4-c]pyridin-5-one. 

A mixture of 1,2,3,4-tetrahydro-3-(2-oxopropyl)-5/y-[1]-benzopyrano[3,4-c]pyridin-5-one (18.2 g, 0.071 
moles), ethylamine (10 ml, 0.153 moles), anhydrous calcium sulfate (15 g), and glacial acetic acid (1 ml) in 
55 tetrahydrofuran (450 ml). Is shaken at 40°C in a pressure vessel. After 18 hours the mixture is cooled and 
filtered. The filtrate is hydrogenated at 25°C and 72.52 Pa (50 psi) in the presence of 10% platinum on 
carbon until hydrogen uptake ceases. The catalyst is removed by filtration, and the filtrate is evaporated 
under reduced pressure. Recrystallization of the residue from ethyl acetate gave the product (10.5 g), mp 
104— 105°C. 

60 

Example 52 

9-Chloro•3-[2-(ethylamino)propyl^1,2,3,4-tet^ahydro-8-methyl-5//-[1]benzopyranot3,4-c^pyridin-5-one. 

Prepared by the method described for Example 51 from 9-chloro-1,2,3,4-tetrahydro-8-methyl-3-(2- 
oxopropyl)-5tf-[1]benzopyrano[3,4-c)pyridin-5-one (6.2 g, 0.020 moles) and ethylamine (6 ml, 0.092 moles). 
66 Recrystallization from ethyl acetate gave the product (1.4 g), mp 162— 163°C. 
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Example 53 

/H1,3,^Tetrahydro^eth^ 
acetamide. 

Prepared by the method described for Example 51 from /V-[1 f 3,4^tetrahydro-8-methyl-5K)xo^2- 
5 oxopropyl>.2^-[1]benzopyrano[3Ac]pyrid!n-9-ylJacetamlde (5.1 g, 0.016 moles) and methylamine (^2 ml, 
0.050 moles). Sufficient methanol is added to effect solution. Recrystallization from ethanol gave the 
product (3.0 g), mp 187— 188°C. * 

Example 54 

to 3-[2^Ethyiamine)propylJ-UA4-teto^ 

Prepared by the method described for Example 51 from 1^,4-tetrahydro-8-methyl-3-(2-oxopropyl)- 
5r/-[1Jbenzopyrano[3Ac]pyridin-5-one (20.2 g, 0.074 moles), and ethylamine (12 ml, 0.1833 moles). 
Recrystallization from isopropyl ether/ethyl acetate 4:1 gave the product (18.5 g), mp 120— 121°C. 

16 Example 55 

1A3,4Tetrahydro-8-methyl^ 

r P * e ? aTed bv to** method described for Example 51 from 1,2,3,4-tetrahydro-8-methyl-3-(2-oxopropyl)- 
5/A[1]benzopyrano[3,4-c]pyridin-5.one (16.7 g, 0.062 moles) and methylamine (8 ml, 0.18 moles) 
Recrystallization from ethyl acetate gave the product (15.0 g), mp 123— 125°C. 



20 



Example 56 

3-[2-(Ethylamino)propylM,2;3,4^^ 

eiJ £? pared by metnod described for Example 51 from 1,2,3,4-tetrahydro-8-methoxy-3-(2-oxopropyl)- 
5/y-[1]benzopyrano[3,4-c]pyridin-5.one (14.9 g, 0.052 moles) and ethylamine (5 ml, 0.07 moles). 
25 Recrystallization from ethyl acetate gave the product (7.1 g), mp 97— 100°C. 

Example 57 

1 ,2,3,4-Tetrahydrch8-meth^ 

C u r P 1 r ® pared bv tne method described for Example 51 from 1,2,3,4-tetrahydro-8-methoxy-3-(2-oxopropyl)- 
30 W-[1]benzopyrano[3,4^]pyridin-5-one (16.5 g, 0.057 moles) and methylamine (8 ml, 0.18 moles). 
Recrystallization from ethyl acetate gave the product (12.0 g), mp 109—1 1 1°C. 

Example 58 

1,2,3,4-Tetrahydro^,9Klim^ 
35 Prepared by the method described for Example 51 from 1,2^Atetrahydro-8,9-dimethoxy-3-(2- 
oxopropyl)<5A/-I1]benzopyrano[3,4<|pyridfn-5one (25.0 g, 0.08 moles) and methylamine (5 g, 0.016 
moles). Recrystallization from acetonitrile gave the product (15.5 g), mp 137— 139°C. 

Example 59 

40 3-[2^Ethylmethylamino)propyl)-1^ 

A solution of 1 A3,4-tetrahydro.8-methyl-3-[2-{methylamino)propyl]-5^-t1 ]benzopyrano[3,4-c]pyridin~ 
5-one (3.0 g, 0.010 moles) in glacial acetic acid (20 ml) is heated to 55°C under nitrogen. Sodium 
borohydride (2.4 g, 0.630 moles) is added portlonwise. The mixture is stirred, heated for 20 hours, cooled 
diluted with ice water (150 ml), made strongly basic by the addition of concentrated ammonium hydroxide, 

45 and extracted with dich|oromethane (3 x 75 ml). The combined extracts are dried over magnesium sulfate 
and evaporated under reduced pressure. The oily residue is treated with a small amount of diisopropyl 
ether, filtered, and the filtrate evaporated under reduced pressure. The syrup obtained is dissolved in 
absolute ethanol, cooled in an ice bath and saturated with HCI gas. After overnight refrigeration the product 
is filtered I off, rinsed with acetone, and sucked dry. Recrystallization from ethanol gave the product (3.0 q) 

so as the dihydrochlonde, 20:9 hydrate, mp 245°C (dec). 9 

Example 60 

3-[2^Diethylmethylamino) 

Prepared by the method described for Example 59 from 3-[2-(ethylamino)propylJ.1,2A4-tetrahydro-8- 
55 me^oxy.^1]benzopyrano[3Ac)pyridin.5.one (ao g, 0.009 moles), glacial acetic acid (20 ml), and 
sodium borohydride (2.5 g , 0.066 moles). The free base is obtained crystalline. Recrystal ization from 
isopropyl ether gave the product (1.9 g), mp 83-85°C. 

Example 61 

60 342^Ethylpropy1amino)propylM,2A^^ 

Prepared by the method described for Example 59 from 3-[2-(ethylamino)propylM ^^tetrahy 
toSE^ (3.0 9, 0.009 moles), propionic acid (20 ml), and sodium 

gavele t ' S CrYSta, ' ine ' ^ ecrvsta,,lzat ' on from acetonitrile 



65 
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Example 62 

3-[2-<Ethylmethylamtno)propylM ,2,3Atetrahydro-8-methoxy-5AV-[1 ]benzopyrano[3,4-c]pyridin-5-one. 

Prepared by the method described for Example 59 from 1,2 f 3,4-tetrahydro-8-methoxy-3-[2- 
(methylamino)propyl)-5//-[1]benzopyrano[3Ac]pyridin-6-one (3.0 g, 0.010 moles), acetic acid (20 ml), and 
5 sodium borohydride (2.0 g, 0.053 moles). The product crystallized as the free base. Recrystalhzatlon from 
Isopropyl ether gave the product (2.5 g), mp 102— 104°C. 

Example 63 

1,2,3,4-Tetrahydro^,9<limethoxy^te^ 
io one 

Prepared by the method described for Example 59 from 1,2,3 f 4-tetrahydro-8,9-dimethoxy-3-[2- 
(methylamino)propylJ-5^-[1]benzopyrano[3,4^]pyridln-5-one (4.0 g, 0.012 moles), propionic acid (25 ml), 
and sodium borohydride (2.2 g, 0.057 moles). The product crystallized as the free base. Recrystallization 
from Isopropyl ether gave the product (2.0 g), mp 81— 85°C. 

is 

Example 64 

1,2,3,4~Tetrahydro-8-methoxy-3[2-(me^ ro 
Prepared by the method described for Example 59 from 1,2,3,4-tetrahydro-8-methoxy-3-[2- 
(methylamino)propyl]-5rV-[1]benzopyrano[3,4-c]pyrldin-5-one (3.0 g, 0.010 moles), propionic acid (20 ml), 
20 and sodium borohydride (2.0 g, 0.053 moles). During aqueous workup the product precipitates as the free 
base and is filtered off, rinsed, and dried. Recrystallization from hexane/pentane, 3:2, gave the product 
(1.9g),mp6S-71°C. 

Example 65 

25 i,2,3,4-Tetrahydro-8-methyl-3-[2-(methv^^ rn 
Prepared by the method described for Example 59 from 1,2^,4-tetrahydro^-methyl-3-[2- 
(methylamino)propyl)-5rV-[1lbenzopyranot3,4-c]pyridin-5-one (3.0 g, 0.010 moles), propionic acid (20 ml), 
and sodium borohydride (2.4 g, 0.063 moles). Recrystallization from ethanol gave the product (2.2 g) as the 
dihydrochlorlde, 5:1 hydrate, mp 238°C (dec). 

30 

Example 66 

3-B-(Butylmethylamlno)propyl]-1A^ ro 
Prepared by the method described for Example 59 from 1,2,3^-tetrahydro-8-methoxy-3-[2- 
(methylamino)propyl]-5AY-[1)benzopyrano[3,4H:]pyridin-5-one (3.0 g, 0.010 moles), n-butync acid (20 ml), 
35 and sodium borohydride (2.0 g, 0.053 moles). Recrystallization of the free base from isopropyl ether gave _ 
the product (0.9 g), mp 57— 59°C. 

Example 67 

9-Chloro-3-[2^d1ethylamino)propylH,2A 
40 Prepared by the method described for Example 59 from 9-chloro-3-[2-(ethy laminojpropyl 1-1,2,3,4- 
tetrahydro-8-methyl-5rV-[1lbenzopyrano[3,4-c]pyridin-5-one (0.9 g, 0.003 moles), glacial acetic acid (5 ml), 
and sodium borohydride (0.6 g, 0.016 moles). Recrystallization from isopropyl ether gave the product 
(0.45 g), mp 78-80°C. 

45 Example 68 

3-[2-(Butylmethylamino)propyll-1,2,3,4^ 

Prepared by the method described for Example 59 from 1,2,3,4-tetrahydro-8-methyl-3-[2- 
(methylamino)propyl-5//-[1]benzopyrano[3,4-c]pyridin-5-one (3.0 g, 0.010 moles, n-butyric acid (20 ml), 
and sodium borohydride (2.4 g, 0.063 moles). Recrystallization from ethanol gave the product (1.6 g) as the 

so dihydrochloride, 10:7 hydrate, mp 242°C (dec). 

Example 69 

3-[2-(Diethylamino)propyl)-1,2,3,4-tetr^^ 

Prepared by the method described for Example 59 from 3-[2-(ethylamino)propyl]-1,2,3,4-tetrahydro-8- 
55 methyl-5rV-[1]benzopyrano[3,4-c]pyridin-5-one (3.0 g, 0.010 moles), glacial acetic acid (20 ml), and sodium 
borohydride (2,3 g, 0.061 moles). Recrystallization from ethanol gave the product (2.0 g) as the 
dihydrochloride, mp 254°C (dec). 

Example 70 

60 3-[2-(Ethylpropylamino)propyl]-1,2,3^ 

Prepared by the method described for Example 59 from 3-(2-(ethylamino)propyl)-1^,3,4-tetrahydro-8- 
methyl-5#-[1|benzopyrano[3,4-clpyridin-5-one (3.0 g, 0.010 moles), propionic acid (20 ml), and sodium 
borohydride (2.3 g, 0.061 moles). Rcrystallization from ethanol gave the product (3.0 g) as the 
dihydrochloride, 5:1 hydrate, mp 248°C (dec). 

65 

15 



\ 



EP000Q87280 rfile^A\wimad02\firmdataVIP\Fo(eypat\PatentDocumen Page 16 of 25 



10 



0 087 280 

Example 71 

3K2^Diethylamino)propyll-1 A3 # 4-tetrahydro-5AA[1 lbenzopyrano[3,4-clpyridin-5-one. 

Prepared by the method described for Example 59 from S-U^ethylaminolpropylJ-I^Atetrahydro- 
5/y-[1)ben2opyranot3Aclpyridm-5-one (3.0 g), 0.010 moles), glacial acetic acid (20 ml), and sodium 
borohydnde (2.4 g, 0.063 moles). The product was obtained as the dihydrochloride, 5:4 hydrate (3.3 g), mp 
234°C(dec.). 

Example 72 

3-[2^Ethylpropylamino)propYlM,2,3,4^^ 

Prepared by the method described for Example 59 from S-methylaminolpropylj-I^Atetrahydro- 
5W-[1Ibenzopyrano[3Ac]pyrfdIn-5-one (3.0 g, 0.010 moles), propionic acid (20 ml), and sodium 
borohydnde (2.4 g, 0.063 moles). The product was obtained as the dihydrochloride 5:4 hydrate (1.9 g), mp 
238°C (dec.). 



Example 73 

is 3-[2^D!ethylamino)propylM^Atetrah^ 
dihydrochloride. 

A mixture of 3-[2-<ethylarnino)propyl-1 ^,3Atetrahydro-8,9-dimethoxy-5//-[1 Jbenzopyrano- 
[3,4-c]pyridln-5-one dihydrochloride (46.6 g, 0.11 moles), sodium acetate (18.2 g, 0.22 moles), and glacial 
acetic acid (166 g, 2.77 moles) in tetrahydrofuran (750 ml) is stirred and heated to 50—55° under a nitrogen 

20 atmosphere. Sodium borohydride (22.8 g, 0.60 moles) is added to the mixture over a 3 hour period. After 
heating for an additional 43 hours, the mixture Is cooled in ice, treated cautiously with ice water (1 kg), and 
condensed to a volume of 1.0 1. The mixture Is again cooled in ice and 50% aqueous sodium hydroxide is 
added until the pH is 11.0. Dichloromethane is used to extract the produce, and the combined organic 
layers are washed with brine, dried over sodium sulfate, and evaporated. The residue is dissolved in hot 

25 95% ethanol, treated with gaseous hydrogen chloride, filtered hot, and the filtrate is treated with diethyl 
ether. Cooling gives the product as the dihydrochloride salt, which is filtered and washed with cold 
acetone. A second recrystallizatfon as above yielded the final product (36,0 g), mp 205°C (dec.). 

Example 74 

30 H2^Butylethylamino)propylM,2,3^ 

Prepared by the method described in Example 73 from 3-[2-{ethylamino)propyl]-1,2A4-tetrahydro-8,9- 
dimethoxy-5//-[1]benzopyrano[3 r 4-clpyridIn-5-one dihydrochloride (6.7 g, 0.016 moles), sodium acetate 
(5.2 g, 0.063 moles), sodium borohydride (3.3 g, 0.087 moles) and n-butyric acid (28.9 g, 0.33 moles) Instead 
of acetic acid. Several recrystaliizations from diisopropyl ether yielded the final product as the free base 

35 (3.0 g), mp 108— 111°C. 

Example 75 

3-[2-{Ethylpropylamino)propylM,2^^ 

Prepared by the method described in Example 73 from 3-[2-{ethylamino)propylM ,2 A4-tetrahydro-8,9- 
40 dimethoxy-5^-[1]benzopyrano[3,4-c]pyridin-5K)ne dihydrochloride (6.7 g, 0.016 moles), sodium acetate 
(2.6 g, 0.032 moles), sodium borohydride (3.3 g, 0.087 moles), and propionic acid (29.8 g, 0.40 moles) 
instead of acetic acid. Several recrystaliizations from diisopropyl ether yielded the product as the free base 
(24 g), mp 93— 96°C. 

45 Example 76 

342^Diethylamino)propyl]-1 f 2A^^ 

Prepared by the method described in Example 73 from 3-[2-(ethylamlno)propyl).1,2,3^tetrahydro-7.8- 
dimethoxy-5ry-[1Jbenzopyrano[3 r 4-c]pyridin-5-one (10.0 g, 0.029 moles), sodium acetate (4.7 g 0 058 
moles) acetic add (43.2 g, 0.72 moles), and sodium borohydride (5.9 g, 0.16 moles). Several 

so recrystaliizations from ethyl acetate/hexane yielded the product as the free base (2,3 g), mp 99-10CTC. 

Example 77 

^[2-[^yl(2^ethy^^ 

[3,4-cJpyridin-5-one. rF 
55 ^Pa^Y £ e method described in Example 73 from 3-[2^thylamino)propyl]-1,2,3A^^ 

f^ nX" be " 2 °PyranoB,4.clpyridln^ne dihydrochloride (6.7 g, 0.016 moles), sodium acetate 
mol«Un 3La 4 6$) ' J 0 * 1 "? borohydride (33 g f 0.087 moles), and 2-methy I propionic acid (28.5 g, 0.32 
Se free bS 111 ^mpT^fn re reCrySta,,lzations f rom diisopropyl ether yielded the final product as 



60 
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[3Ac]pyndin-5-one dihydrochloride {6.9 g, 0.017 moles) in methanol (100 ml) is cooled in ice and treated 
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with triethylamine (1.6 g, 0.016 moles) followed by 37% aqueous formaldehyde (6.4 g, 0.21 moles). The Ice 
bath is removed and the mixture is stirred at reflux under nitrogen for 2 hours. The mixture is again cooled 
in ice while sodium borohydride (2.2 g, 0.058 moles) is added over 30 minutes. After removal of the Ice 
bath, the mixture is again stirred at reflux for 16 hours. The product is then Isolated as the dihydrochlorfde 
5 by the method described in Example 73. Several recrystallizations of the dihydrochloride from ethanol/ 
diethyl ether yielded the final product {2.3 g), mp 187°C (dec.). 

Example 79 

3-[2^Ethylmethyiamino)propyl)-1,2,3^ 
70 dihydrochloride. 

Prepared by the method described in Example 78 from 3-[2-{ethyl amino) propyl ]- 1,2, 3,4-tetrahydro-7,8- 
dimethoxy-5tf-[1lbenzopyrano[3,4^|pyridin-5-one (10.0 g, 0.029 moles), except that the addition of the 
triethylamine is omitted, and instead, a few drops of cone, hydrochloric acid are added before the addition 
of the formaldehyde solution. After conversion to the dihydrochloride, several recrystallizations from 2- 
is propanol yielded the final product (1.5 g), mp 182— 184°C. 

Example 80 

3-[2-<Dlethylamino)propyll-1,2,3,4^^ 
dihydrochloride. 

20 Prepared by the method described in Example 36 from 3-[2-(diethylamino)propyll-U,3,4-tetrahydro- 
8,9-dImethoxy-5Mt1]benzopyrano[3,4-c]pyrid!n-5-one dihydrochloride (23.3 g, 0.052 moles) and 48% 
aqueous hydrobromic acid (200 ml). After washing several times with cold acetone, the product (25.0 g, mp 
257— 258°C) is used as an intermediate without additional purification. 

25 Example 81 

3-[2-(Diethyiamino)propyll-1,2,3,4-teto^ 

dihydrochloride. ... » , 

Prepared by the method described in Example 37 from 3-[2-{diethylamino)propyll-1^,3^-tetrahydro- 
8^-dimethoxy-5//-[1lbenzopyrano[3,4-c]pyridin-5-one dihydronbromlde (17.0 g, 0.034 moles), potassium 
30 carbonate (27.6 g, 0.034 moles), potassium carbonate (27.6 g, 0.20 moles), and diethyl sulfate (20.0 g, 0.13 
moles). The crude free base product is converted to the dihydrochloride in absolute ethanol. A second 
recrystallizatfon from ethanol yielded the final product (1.8 g), mp 148— 152°C. 

. 

Example 82 

35 1,2,3,4-Tetrahydro-3-(phenylmethyl)^ 
one. 

A mixture of 1,2A4-tetrahydro-8-hydroxy-3(phenylmethyl)-5//-[1lbenzopyrano[3,4-clpyridin-5-one 
(15 g, 0.049 moles), 5-chloro-1 -phenyl-! fl-tetrazole (9 g, 0.0498 moles), and potassium carbonate (30 g) In 
dimethylformamide (250 ml) is heated at 85— 95°C for 5 hours. The reaction mixture is cooled and poured 
ao over ice water. The aqueous mixture is allowed to stand at room temperature overnight. The solid is filtered 
off and washed with water. Recrystallization from ethyl acetate gave the product (10.14 g), mp 165— 166*0. 

Example 83 

1,2,3,4-Tetrahydro-5rV-(1Jbenzopyranot3,4-clpyridin-5-one. 

45 A solution of 1,2,3,4-tetrahydro-3-{phenylmethyl)-8-[0 

pyrano[3,4-c)pyridin-5-one (21.3 g, 0.047 moles) in acetic acid (210 ml) is hydrogenated at room 
temperature and 72,52 Pa (50 psi) in the presence of 20% palladium on carbon until hydrogen uptake 
ceases. The catalyst is removed by filtration and the filtrate evaporated under reduced pressure. The 
residue is dissolved in water (300 ml) and made strongly basic by the addition of concentrated ammonium 

so hydroxide. The precipitate is filtered off, rinsed with water, and dried. Recrystallization from ethyl acetate 
gave the product (6.1 g), mp 125— 128°C 

Claims for the Contracting States: BE CH DE PR GB IT U LU NL SE 

55 1. A compound having the following general structural formula I: 
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wherein R 1 is a hydrogen or halogen atom, an alkyl radical having from 1 to 6 carbon atoms, an alkoxy 
radical having from 1 to 6 carbon atoms or acetylamino; R 2 Is a hydrogen atom, an alkyl radical having from 
1 to 6 carbon atoms, or an alkoxy radical having from 1 to 6 carbon atoms; R 3 is a hydrogen atom or an 
alkoxy radical having from 1 to 6 carbon atoms or R 1 and R 2 taken together are — 0CH 2 O— or R 2 and R 3 
5 tetentoge^erare^HjCH^^ 

0^ or s-C 4 H 9 ; provided that R t and R 2 are not both — OCH 3 when Y is H or a pharmaceutical ly acceptable 
salt thereof. r 

thereof COmpOUnd of formuJa 1 as defined in Claim 1, wherein R 3 is H, or a pharmaceutical ly acceptable salt 

to 3. A compound of formula I as defined in Claim 1, wherein R 3 is H and X is CH 3 or CtH*. or a 
pharmaceutical^ acceptable salt thereof. ^ 

4. A compound according to Claim 1 having one of the following names: 

3-[2-td?methylamino)propylM ,2^tetrahydro-83-dimethoxy-5W-[1 ]benzopyrano[3,4-clpyrldin-5- 
one; 

is 3-[2^d?methylamino)propyl)-1,2^,^ 
and 

M2-(dfethylamino)propyl]-1,2,3^ 
a pharmaceutically acceptable salt thereof. 

5. Acompound according to Claim 1 having one of the following names: 

20 3-[2-{ethylamino)propyl]-1 ,2,3,4-tetrahydro-5//-[1 ]benzopyrano[3 ,4-cJpyridin-5-one and 
3-[2^ethylmethylamlno)prc>pyll-W 
a pharmaceutically acceptable salt thereof. 

6. A compound according to Claim 1, having one of the following names: 
3-[2-{dlmethylamino)propylJ-1,2,3,4-tetra^^ 

25 3-[2^dimethylamino)propyll-1,2,3,4-tetrah^ 
3-[<Mdiethylamino)p^ 
342^diethylammo)propyl]-1,2,3,4~tetra^^ 
pharmaceutical ly accepta ble salt thereof. 

7. A compound according to Claim 1 having the name 3-[2-{ethylamino)propylJ-UA4-tetrahydro-8- 
30 methoxy-5/y-[1]benzopyranot3,4-c]pyridin-5-one, or a pharmaceutically acceptable salt thereof. 

8. A pharmaceutical composition comprising a compound as claimed in any one of Claims 1 to 6, in 
combination with a pharmaceutically acceptable carrier. 

9- A process for producing a compound of formula I as defined in Claim 1, which process comprises 
reacting a compound having the following structural formula II: 

NCH 2 COCH 3 

40 ll "1 "I <"> 




45 



50 



where R\ R 2 and R 3 are as defined in Claim 1, with an amine having the formula H 2 NX, where X Is as 
defined in Claim 1 and, if desired, N-alkylating the secondary amine so produced to introduce onto the 
nitrogen atom of that amine the alkyl radical CH* (^H* /?-C 3 H 7 , n-C A H 9 or s-C 4 H 9 . 
10. A process for producing a compound having the structural formula: 




CO 

which comprises contacting a compound having the structural formula: 



N N 



65 I 

Ph 



f NCH 2 Ph 
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with elemental hydrogen, wherein the contacting Is preferably carried out In acetic add In the presence of 
20% Pd/C catalyst 

Claims for the Contracting State: AT 

1. A process for producing a compound having the following general structural formula I: 



to 



15 




wherein R 1 is a hydrogen or halogen atom, an alky! radical having from 1 to 6 carbon atoms, an alkoxy 
radical having from 1 to 6 carbon atoms, or acetylamino; R 2 is a hydrogen atom, an alkyl radical having 
20 from 1 to 6 carbon atoms, or an alkoxy radical having from 1 to 6 carbon atoms; R 3 is a hydrogen atom or 
an alkoxy radical having from 1 to 6 carbon atoms or R 1 and R 2 taken together are — 0CH 2 0— ; or R and R 
taken together are — CH=CH— CH=CH— ; X is CH 3 , C 2 Hs, />-C 3 H 7 , or n-C 4 H 9 and Y is H, CH* C 2 Hs, n-C 3 H 7 , n- 
C 4 H 9 , or s-C 4 H 9 ; provided that R* and R 2 are not both — OCH 3 when Y is H; which process comprises 
reacting a compound having the following general structural formula II: 

25 



30 




(II) 



35 where R\ R 2 and R 3 are as defined above, with an amine having the formula H 2 NX, where X is as defined 
above a ndfif desired, N-alkylating the secondary amine so produced to Introduce onto the nitrogen atom of 
that amine the alkyl radical CH* CaH* n-C 3 H 7 , n-C 4 H e , or s-C 4 H 9 . • 

2. A process according to Claim 1, wherein R 3 is H. 

3. A process according to Claim 1, wherein R 3 is H and X is CH 3 or C 2 H 5 . 

40 4. A process according to claim 1, for producing 3-[2-(dimethylamino)propyll-1,2,3,4-tetrahydro-8 r 9- 
dimethoxy-5//-[1Ibenzopyrano[3,4-clpyridin-5-one; 
3-[2-(dimethylamino)propyll-1,2A^ 
3-[2^diethyiamino)propylM,2,3,4-tetrahydr^ 
a pharmaceutical ly acceptable salt thereof. 
45 5. A process according to Claim 1, for producing 3-[2-{ethylamino)propylJ-1,2,3,4-tetrahydro-5/y- 
[1Ibenzopyrano[3,4-clpyridin-5-one or 

3-[2-{ethylmethylamino)propylM,2,3^ or 
a pharmaceutical^ acceptable salt thereof. 

6. A process according to Claim 1, for producing 3-[2^dimethylamino)propyl)-1,2,3,4-tetrahydro-8- 
so methyl-5/y-[1]benzopyrano[3,4-c]pyridin-5-one; 
3-[2-(dimemylamino)propyl]-1,2,3,4-tetra^ 
3-[2-(diethylamino)propyl]-1,2,3,4-tetrah 
3-[2-{diethylamino)propyll-1,2,3,^ 
pharmaceutical^ acceptable salt thereof. 
65 7. A process according to Claim 1 for producing 3-[2-<ethylamino)propyl)-1,2^,4-tetrahydro-8- 
methoxy.5//-[1lbenzopyrano[3AK:]pyridin-5-one, or a pharmaceutical^ acceptable salt thereof. 
8. A process for preparing a compound having the structural formula: 



60 
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which comprises contacting a compound having the structural formula: 




NCH 2 Ph 



to Ph 

with elemental hydrogen. 

9. A process according to Claim 8, wherein the contacting is carried out In acetic add in the presence of 
20% Pd/C catalyst. 

i* 10. A process for producing a pharmaceutical composition, which comprises combining a compound 
of formula I as defined in Claim 1, or a salt thereof, with a pharmaceutical^ acceptable carrier. 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 

20 i. Verbindung mit der folgenden allgemeinen Strukturformel I: 



25 



30 




NCH-CHN 
2 | 



CH 3 * (I) 



35 



40 



45 



worin R 1 em Wasserstoff- oder Halogenatom, ein Alkylradikal mit t bis 6 Kohlenstoffatomen, ein 
Afcoxyradikal mit 1 bis 6 Kohlenstoffatomen oder Acetylamino bedeutet; R 2 fOr ein Wasserstoffatom, ein 
Alkylradikal mit 1 bis 6 Kohlenstoffatomen oder ein AlkoxyradikalTnit 1 bis 6 Kohlenstoffatomen stent; R 3 
em Wasserstoffatom oder ein Alkoxyradikal mit 1 bis 6 Kohlenstoffatomen darstellt oder R 1 und R 2 
gemeinsam fOr — OCH 2 0— stehen oder R 2 und R 3 gemeinsam fOr — CH=0+-CH=CH— stehen; X CH 3 

5 T ^>C3H 7 oder />-C 4 H 9 bedeutet und Y fOr H, CH* C«H* n^H 7t n-C 4 H 9 oder s-C 4 H 9 stent; mit der 
MaBgabe, daB R 1 und R 2 nicht beide — OCH 3 bedeuten, wenn Y fOr H stent, oder ein pharmazeutisch 
akzeptables Salz davon. 

2. Verbindung der Formel I, wie in Anspruch 1 definiert, worin R 3 fur H stent, oder ein pharmazeutisch 
akzeptables Salz davon. 

3. Verbindung der Formel I, wie in Anspurch 1 definiert, worin R 3 H und X CH 3 oder C*H 5 bedeutet, oder 
ein pharmazeutisch akzeptables Salz davon. 

4. Verbindung nach Anspruch 1 mit einem der folgenden Namen: * t 

:H 2 1E! me ^ Y,aminoKpro ^ 

und ^ y,amln °^ Pr0 ^ 

3-[2^DiMhylamino)-propyl]-^ 
oder ein pharmazeutisch akzeptables Salz davon. 
so 5. Verbindung nach Anspruch 1 mit einem der folgenden Namen: 

3-^Athylamino)-propyll-1 ,2,3,4-tetrahydro-5//-[1 ]benzopyrano[3^-cJpy ridin-5-on und 
3-[2MAthylmethylamino)-propyll-1,2^ 
oder ein pharmazeutisch akzeptables Salz davon. 

6. Verbindung nach Anspruch 1 mit einem der folgenden Namen: 

55 ^Dimethyjammo)^^^^ 

o o1S m eth Y ,am!n o)-propyl]-1 ,2,3,4-tetrahydro-5//-n ]benzopyrano[3,4-c]pyridin-5-on; 

t o1Rlf^ v ! am i no hP^Py'I^^^^rahydrc^methylWIIJbenzopyranoBAclpyrldin^onund 
3-[2-{Diithylamino)-propyl].1 ^^,4-tetrahydro-5/f.[1Ibenzopyrano[3^-c]pyridin-5-on oder ein 
pharmazeutisch akzeptables Salz davon. 

60 2' Ve c ^?, d iu n9 n3Ch A ? s P mch 1 mlt dem Nam©" 3-[2-(Athylamino)-propyl]-1.2,3Atetrahydro-8. 
methoxy-5//-[1lbenzopyrano[3,4-c]pyndin-5-on oder ein pharmazeutisch akzeptables Salz davon. 

8. Pharmazeutische Zusammensetzung umfassend eine Verbindung, wie in einem der AnsprOche 1 bis 

6 beansprucht, in Kombination mit einem pharmazeutisch akzeptablen Trager. 

w Verfahren zur Herstellung einer Verbindung der Formel I, wie in Anspruch 1 definiert, welches 
Verfahren die Umsetzung einer Verbindung mit der folgenden Strukturformel II 



65 
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NCH 2 COCH 3 



10 



(ID 



worin R\ R 2 und R 3 wie in Anspruch 1 definiert sind, mit e.nem Amm mit der Formel H 2 NX wonn X wie m 
Anspruch 1 definiert ist und gewQnschtenfalls N-Alkyllerung des sc ^ergesteHten ^*^J^"*™ 
an das Stickstoffatom dieses Amtns das Alkylradikal CH 3 , C^H,, />-C 3 H 7 , n-C 4 H 9 oder s-C 4 H 9 emzufuhren, 

1o!verfahren zur Herstellung elner Verblndung mit der Strukturformei 



is 



20 




welches die Kontaktierung einer Verbindung der Strukturformei: 



25 



30 



40 



45 




NCH 2 Ph 



N N 

Ph 

mit elementarem Wasserstoff umfaBt, wobei die Kontaktierung vorzugsweise In Esslgsaure in 
35 Anwesenheit von 20% Pd/C Katalysator durchgefGhrt wird. . 

PatentansprQche fur den Vertragsstaat: AT 



1. Verfahren zur Herstellung einer Verbindung mit derfolgenden allgemeinen Strukturformei I: 




NCH-CHN 
I 

CH. 



(I) 



so worin R 1 ein Wasserstoff- oder Halogenatom, ein Alkylradikal mit 1 bis 6 Kohlenstoffatomen, efn 
Alkoxyradikal mit 1 bis 6 Kohlenstoffatomen oder Acetylamino bedeutet; R 2 fur ein Wasserstoffatom, ein 
Alkylradikal mit 1 bis 6 Kohlenstoffatomen oder ein Alkoxyradikal mit 1 bis 6 Kohlenstoffatomen steht; R 
ein Wasserstoffatom oder ein Alkoxyradikal mit 1 bis 6 Kohlenstoffatomen darstellt oder R 1 und R 2 
gemeinsam fur — OCH 2 0— stehen oder R 2 und R 3 gemeinsam fOr — CH=CH— CH=CH— stehen; X CH 3 , 

55 CaH* n-C 3 H 7 , oder /?-C 4 H 9 bedeutet und Y fOr H, CH 3 , C 2 Hs, n-^Hy, n-C 4 H 9 oder s-C 4 H 9 steht; mit der 
MaBgabe, daB R 1 und R 2 nicht beide — OCH 3 bedeuten, wenn Y fflr H steht, welches Verfahren die 
Umsetzung einer Verbindung derfolgenden allgemeinen Strukturformei II 



60 



65 



r^ S NCH 2 COCH 3 



(XX) 
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worin R\ R 2 und R 3 der obigen Definition entsprechen, mlt elnem Amin mft der Formel H 2 NX, worin X wfe 
oben definiert ist und gewunschtenfalls N-Alkylierung des so erzeugten sekundaren Amins, um an das 
Stickstoffatom dieses Amins das Alkylradikal CH^ C^H^ n-Cjrty, n-C A Ho oder s-C 4 H 9 einzufuhren, umfaBt 
2. Verfahren nach Anspruch 1, worin R 3 fur H stent 
5 3. Verfahren nach Anspruch 1, worin R 3 fOr H steht und X CH 3 oder CaH 5 dedeutet 

4. Verfahren nach Anspruch 1 zur Herstellung von 
M2^D1methylamlnohpropyl]-1^,3,4-tetra^ 

3-[2-(Dimethylamino)-propyi)-1 ^,3Atetrahydro-8^-diathoxy-5//-[1 ]benzopyrano[3,4-c]pyridin-5-on oder 
3-[2^Djathy1amino)-propyl]-1 r 2^3 / 4-tetrahydro^ f 9-dimethoxy-5A/-[1 j benzopyrano[3 ,4-c]pyridin-5-on oder 
to efnes pharmazeutlsch akzeptablen Salzes davon. 

5. Verfahren nach Anspruch 1 zur Herstellung von 
3-[2-(Athylamfno)-propylM ,2,3,4-tetrahydro-5/#-[1 ]benzopyrano[3,4-c]pyridIn-5-oo oder 
3-[2^AthylmethylaminoKpropyll-1,2,3,4-te^ oder 
efnes pharmazeutisch akzeptablen Salzes davon. 

15 6. Verfahren nach Anspruch 1 zur Herstellung von 

3-[2-{Dimetrrylamino)-propy l]-1 ,2,3 ,4-tetrahydro-8-methyl-5//-[1 ]benzopyrano[3,4-c]pyridin-5-on; 

3-[2^Dimethylamino>-propy l]-1 A3 Atetrahydro-5ft-[1 )benzopyrano[3,4-c)pyridin-5-on; 

3-[2-{Di§thylamino}-propylM ,2,3,4*etrahydr<>-8-methyl-5//-[1 ]benzopyrano[3,4-c]pyridf n-5-on; oder 

3-[2^Di§th^amino)-propylH,2£,4-tetrahY oder ernes 

20 pharmazeutisch akzeptablen Salzes davon. 

7. Verfahren nach Anspruch 1 zur Herstellung von 3-[2^Athylamlno)-propyl]-1,2A4-tetrahydro-8- 
methoxy-5//-[1]benzopyrano[3,4-c]pyridin-5-on oder eines pharmazeutisch akzeptablen Salzes davon. 

8. Verfahren zur Herstellung einer Verbindung mit der Strukturformel: 



25 



30 




welches das Kontaktieren elner Verbindung der Strukturformel: 



35 



40 




mit elementarem Wasserstoff umfaBt 

9. Verfahren nach Anspruch 8, worin das' Kontaktieren in Essigsaure in Anwesenheit von 20% Pd/C- 
45 Katalysator durchgefOhrt wird. 

10. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches die Kombination 
einer Verbindung der Formel I, wie in Anspruch 1 beansprucht, oder eines Salzes davon mit einem 
pharmazeutisch akzeptablen Trager umfaBt 

so Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE 

1. Un compose ayant la formula structurelle generate I suivante: 



55 



60 




(I) 



dans laquelle: 

R 1 represente un atome d'hydrogene ou d'haiogene, un radical alkyle renfermant de 1 a 6 atomes de 
65 carbone, un radical alkoxy renfermant de 1 a 6 atomes de carbone ou un groupe ac&ylamino; 

22 
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R 2 represente un atome d'hydrogene, un radical alkyle renferment de 1 a 6 atomes de carbons ou un 
radical alkoxy renferment de 1 a 6 atomes de carbone; 

R 3 represente un atome d'hydrogene ou un radical alkoxy renfermant de 1 a 6 atomes de carbone; 
ou R 1 et R 2 prls ensemble represented — OCH 2 0— ; ou R 2 et R 3 pris ensemble represented 
5 — CH=CH— CH=CH— ; 

X represente CH 3 , CaHs, n-C 3 H 7 , ou n-C 4 H 9 ; et 

Y represente H, CH 3 , CaH* n-C^, n-C 4 H e ou s-C 4 H e ; 
pourvu que R 1 et R 2 ne soient pas tous les deux — OCH 3 lorsque Y represente H; 
ou un de leurs sels pharmaceutiquement acceptables. 
to 2. Un compose de formule I selon la revendlcation 1, dans laquelle R 3 est H, ou un de ses sels 
pharmaceutiquement acceptables. 

3. Un compose* de formule I selon la revendication 1, dans laquelle R 3 est H et X represente CH 3 ou 
C 2 Hs, ou un de ses sels pharmaceutiquement acceptables. 

4. Un compost selon la revendlcation 1, portant Tun des noms suivants; 
is 3-[2^dim6thy1amino)propyl)-1,2^ 

3-[2-(dimethylamino)propyl]-1Z3Atetrahy et 

3-[2^di6my1amino)propyl]-1,2,3Atetrahydro-8,9-dimemoxy-5H-(1)benro 

ou un de leurs sels pharmaceutiquement acceptables. 

5. Un compost selon la revendication 1, portant Tun des noms suivants: 

20 3-[2-(ethylamino)propyl]-1 ,2,3,4-tetrahydro-5H-{1 )benzopyrano(3,4-c)pyridine-5-one; et 
3-t2-(ethylmethylamino)propylM,2A^ 
ou un de leurs sels pharmaceutiquement acceptables. 

6. Un compose selon la revendication 1, portant I'un des noms suivants: 
3-[2-{dimethylamino)propyl]-1,2,3Ate^ 

25 3-[2-{dimethylamino)propyl]-1,2,3^ 

3-[2^diethy1amlno)propyl]-1,2,3,4-t6trahydro-8-methyl-5H-(1)benzopyrano(3Ac)pyrldine-5-one; et 

3-[2^diethylamino)propyl]-1,2A4-tetrahydro-5H-(1)benzopyrano(3,4-c)pyridine-5-one; 

ou un de leurs sels pharmaceutiquement acceptables. 

7. Un compose selon la revendication 1, portant le nom suivant: 

30 3-[2«(ethylamlno)propyll-1 ,2,3,4-tetrahydro-8-methoxy-5H-(1 )-benzopyrano{3,4-c)pyridine-5-one; 
ou un de leurs sels pharmaceutiquement acceptables. 

8. Une composition pharmaceutique comprenant un compose selon Tune quelconque des 
revendications 1 a 6, en combinaison avec un support pharmaceutiquement acceptable* 

9. Un procede de preparation d'un compose de formule I selon la revendication. 1, ce procede 
35 consistant a faire r6agir un compose de formule structurelle It suivante; 



40 




(II) 



dans laquelle R\ R 2 et R 3 sont tels que definis dans la revendication 1, 

avec une amine de formule H 2 NX, dans laquelle X est tel que defini dans ta revendication 1 et, si on ie 
souhaite, a N-aikyler I'amine secondaire ainsi form6e pour introduire sur I'atome d'azote de cette amine le 
radical alkyle CH 3 , CaH 5 , n-CaH 7 , n-C 4 H 9 ou s-C 4 H 9 . 

10. Proc6de de preparation d'un compose de formule structurelle: 



55 




so qui consiste a mettre en contact un compose de formule structurelle: 
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5 




w aveode I'hydrogene eiementaire, et dans lequel cette mise en contact se fait de preference dans de f'acide 
antique en presence de catatyseur a base de C a 20% de Pd. 

Revendlcations pour i'Etat contractant: AT 

is 1. Un proc6d§ de preparation d'un compose de formule structurelle generate I suivante: 



20 



25 




dans taquelle; 

R 1 represente un atome d'hydrogene ou d'halogene, un radical alkyle renfermant de 1 a 6 atomes de 
carbone, un radical alkoxy renfermant de 1 a 6 atomes de carbone ou un groupe acetyiamino; 
30 R 2 represente un atome d'hydrogene, un radical alkyle renferment de 1 a 6 atomes de carbone ou un 
radical alkoxy renferment de 1 a 6 atomes de carbone; 

R 3 represente un atome d'hydrogene ou un radical alkoxy renfermant de 1 a 6 atomes de carbone; 
ou R 1 et R 2 pris ensemble representent — OCH 2 0— ; ou R 2 et R 3 pris ensemble repr^sentent 
— CH=CH— CH=CH— ; 
35 X represente CH3, C2H5, n-CaHy, ou n-C 4 H 9 ; et 

Y represente H, CH* CaHg, n-CaH,, n-C 4 H 9 ou s-C 4 H 9 ; 
pourvu que R 1 et R 2 ne soient pas tous les deux — OCH 3 lorsque Y represente H; 
ce procede consistant a faire reagir un compost de formule structurelle generate If suivante: 



40 



45 




ill) 



so dans laquelle R\ R 2 et R 3 sont tels que d£f inis ci-dessus, avec une amine de formule H 2 NX, dans laquelle X 
est tel que d6fini ci-dessus et si on le souhalte, a N-alkyter I'amine secondaire ainsi obtenue pour introduire 
sur I'atome d'azote de cette amine le radical alkyle CH 3 , CJA* n-CsH 7 , n-C 4 H 9 ou s-C 4 H 9 . 

2. Un procede selon la revendication 1, dans lequel R 3 est H. 

3. Un procede selon la revendication 1, dans lequel R 3 est H et X est CH 3 ou C^. 
55 4, Un procede selon la revendication 1, pour preparer: 

3-[2^dim6thylamIno)propYl]-1,2,3At6trahYdro^ 

3-[2-(dimeth^amino)propyl]-1,2,3^tet^ ou 

3-[2^die^amino)propy!]-1,2,3,4-t6to 

ou un de leurs sels pharmaceutiquement acceptables. 
60 5. Un precede selon la revendication 1, pour preparer: 

342-{ethyiamino)propyl]-1,2 f 3 r 44etrahydro-5H^1)benzopyrano(3,4-c)pyridine-5-one; ou 

3-[2-(eth^methylaminojpropyl]-1,2^ 

ou un de leurs sels pharmaceutiquement acceptables. 
6. Un procede selon la revendication 1, pour preparer: 
65 3-[2-{dImethylamino)propyl]-1 Atettahydro-8-methyl-5H-(1 )benzopyrano{3,4-c)pyridine-5-one; 
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3-[2-(dim6thylamino)propyl]-U^ _ 
&.[2^di6thylamino)prop^ ou 
3-[2-{diethylamino)propyl]-1 ,2,3 ,4-tetrahydro-5H-(1 )benzopyrano(3,4-c)pyridlne-5-one; 
ou un de leurs sels pharmaceutiquement acceptables. 

7. Un proc6d$ selon la revendication 1, pour preparer: 
3-<2-{6thylamlno)propyl]-1,^ 

ou un de leurs sels pharmaceutiquement acceptables. 

8. Un procexte de preparation d'un compose de formule structurelle suivante: 



10 



15 




qui consiste a mettre un compose de formule structurelle suivante: 



20 



25 




NCH 2 Ph 



au contact d'hydrogene el6mentaire. 

9. Un precede selon la revendication 8, dans iequel cette mise en contact s effectue dans.de l aciae 
30 antique en presence d'un catalyseur a base de C a 20% de Pd. 

10. Un procSde de preparation d'une composition pharmaceutique qui consiste a associer un compose 
de formule I, tel que dSfini dans la revendication 1, ou un sesessels, avec un support pharmaceutiquement 
acceptable. . 

35 
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